Community-acquired severity prediction-what are we predicting and why?
1
The clinical relevance depends critically on one question-what are we predicting and why?
While Abers and Musher rightly emphasise clinical utility over statistical validity, after 20 years of research into scores it would be nice to think we can achieve both. They suggest that sensitivity should be the key statistic in evaluating severity scores. Sensitivity is important, but I would like to suggest an alternative, the likelihood ratio, as potentially the most useful in clinical practice. 2 The test performance required depends most importantly on the population clinicians wish to identify. If identifying a low risk group of patients for discharge from the emergency department, clinicians should be primarily interested in the negative likelihood ratio-the degree to which the test will help you confidently exclude an adverse outcome such as mortality. 3 Conversely, if deciding on intensive care unit (ICU) admission, the positive likelihood ratio will indicate the degree to which the test increases the pre-test probability of a poor outcome and therefore how much more likely it is that the patient will require ICU care. 4 Likelihood ratio is preferable to positive and negative predictive values that are too dependent on the prevalence of the outcome in the population. 2 Sensitivity alone cannot be used to guide clinical decisions. Taking the argument to its logical extreme, defining everyone with CURB65 score of 1 or more as 'severe CAP' achieves a sensitivity of 98.6% for mortality, therefore avoiding false negatives, but with a specificity of 26.5%, would require clinicians to treat nearly three quarters of hospitalized patients with CAP in the ICU. 3 Likelihood ratios, however, have the potential to achieve the goal correctly identified by Abers and Musher of incorporating pre-test probability and the score to arrive at a post-test probability that can be clinically interpreted. For example, if the patient has a pre-test probability of 10% for mortality from CAP, a CURB65 score of 4 gives a positive likelihood ratio of 5.4, and therefore a post-test probability of 38%. If the pre-test probability is 20%, the CURB65 score of 4 gives a post-test probability of mortality of 57%. This is potentially very valuable information for clinicians, much more so than the sensitivity or AUC.
I do not share the view that CURB65 should be abandoned. Physicians and guideline writers just need to have a sensible understanding of how to use these scores in clinical practice alongside the critical factors of pre-test probability and physician judgment. Response: Predicting poor outcomes in community-acquired pneumonia
We appreciate the gracious and insightful comments by Chalmers 1 on our recent opinion paper. 2 To fully consider the points raised by Chalmers, we decided to calculate the positive and negative likelihood ratio (+LR and -LR, respectively) for several scoring systems, using data from our recently published prospective study of community-acquired pneumonia (CAP) at the Michael E. DeBakey Veteran Affairs Medical Center. The details of this study are published elsewhere. 3 Of 191 immunocompetent patients with CAP, 31 (16.2%) were admitted to the intensive care unit (ICU) and/or died within 30 days of admission. The performance of several CAP scores as predictors of a poor outcome (ICU admission and/or 30 day mortality) are shown in Table 1 .
As Chalmers mentioned, -LR is of greater interest for clinicians, excluding low-risk patients (low pretest probability of a poor outcome) from the emergency department, while +LR is better applied to high-risk (high pre-test probability of a poor outcome) patients when determining ICU admission. In our patients, SMART-COP and the IDSA/ATS minor criteria possessed the lowest -LRs and the highest +LRs. Similarly, a study by Chalmers et al. 4 reported lower -LRs and higher +LRs for SMART-COP and the IDSA/ATS minor criteria compared with LRs for PSI and CURB-65.
In conclusion, we agree with Chalmers' suggestion that LRs offer important advantages compared with other statistical parameters such as sensitivity and area under the receiver operator characteristic (AUROC). Furthermore, we cannot overemphasize Chalmers' point about the importance of using clinical judgment as an adjunct to prediction rules. doi:10.1093/qjmed/hcu152
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